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对来自 5 种红树植物的 141 株内生真菌的抗真菌活性进行筛选,发现
有 42 株对至少一种指示菌有抑制作用，占供测菌株的 29.8％；在活性菌
株中，有 14 株菌株的发酵液乙酸乙酯抽提物对一种或多种指示菌的
MIC≤125µg/mL。 
采用改进的Ellman方法对 141 株红树林内生真菌和 65 株海藻真菌的
抗AChE活性进行初筛。结果显示，有 35 株的红树植物内生真菌和 29 株
的海藻真菌具有抗AChE活性（抑制率≥50%），分别占供测菌株的 24.8％
和 44.6％；其中有 10 株具有较高的活性，其发酵液乙酸乙酯抽提物对
AChE的IC50小于 80µg/mL。  
采用形态学及分子生物学的鉴定方法对 B5 菌株进行鉴定，根据其形
态及 ITS1-5.8SrDNA-ITS2 基因片段的测序结果，将 B5 菌株归类为黄柄
曲霉（Aspergillus flavipes）。对该菌株的发酵产物进行研究，从中分离并
















P1、P7、P13 和 P14 分别为 4-羟基苯乙酸甲酯、甘露醇、5α,8α-环二氧
麦角甾-6,22-二烯-3β-醇、谷甾醇，均系已知化合物。 
对 5 个化合物的抗肿瘤、抗菌及抗AChE活性进行测定，结果显示，
化合物P4 具有 3 种不同的生物活性，P13 具有一定抗肿瘤活性，而其它









数为 0.084mmol/L。通过流式细胞仪对经P4 处理后的 Raji和HepG2 肿瘤
细胞进行分析，发现经处理的HepG2 细胞的Go/G1峰前出现一个凋亡峰
（Apoptotic Peak，AP峰），且作用时间越长，AP峰越明显，作用 24h和
48h（浓度为 20 μg/mL）细胞凋亡率分别为 14.7%和 35%，并使细胞发生





















    Marine microorganisms for potential pharmaceutical resources have 
formed a hot spot for searching novel drugs since past years. Marine fungi 
are an important part of marine microorganisms. Marine environment is 
especial, great majority marine fungi symbiose with other marine organisms. 
For the special adaptabilities and physiological mechanisms of their host 
probably enable these fungi to produce some unique metabolites. Today from 
marine fungi, three hundreds new compounds have been isolated and 
identified. The study indicate that exploring new-structural metabolites with 
diverse medicinal potentials from marine fungi is very promising, they are 
important resources of pharmaceutically active metabolites.  
    In a study, mangrove endophytic fungal isolates and algicolous fungal 
isolates originated from coastlands of Fujian Province were screened for 
antifungal activity and AChE inhibitory activity. And the metabolites of 
fungus B5 from alga were investigated. 
141 mangrove endophytic fungal isolates investigated in this study were 
screened for antifungal activity. The result showed that 42 strains from 
mangrove fungi ( 29.8% of the total isolates) showed antifungal activities 
against one or more sensitive fungi, MIC values of extracts of 14 isolates 
with high antifungal activities were not higher than 125µg/mL. 
141 mangrove endophytic fungal isolates and 65 algicolous fungal 
isolates were screened by Ellman’s colorimetric method for AChE inhibitory 
activity. The results showed 35 strains (24.8% of the total isolates) from 
mangrove and 29 strains (44.6% of the total isolates) from alga could inhibit 













extracts of 10 isolates with high AChE inhibitory activity were less than 
80µg/mL. 
    Algicolous fungal B5 (Aspergillus flavipes) with high activities was 
selected to study its secondary metabolites. Employing extraction, Silica 
Column Chromatography, Dextran gel Column Chromatography, HPLC, we 
isolated five compounds (P1, P4, P7, P13, P14) from B5. The structure of P1 
was identified as methyl 4-hydroxyphenylacetate.The structure of P7 was 
mannitol. The new compound P4, was identified as 
3-(amino(2-hydroxy-3,4-dimethoxypheny) 
methyl-8-Hydroxyl-3,4,7a,8-tetrahydro-7-oxa-bicyclo[4.1.0]hepta-1(6),3-die
no[1,2-g][1,4]oxazocine-2,5(6H,10aH)-dixone. The structures of P13 and 
P14 were identified as 5a,8a-epidioxyporiferasta-6,22-dien-3b-ol and 
sitosterol respective- 
ly. 
    The five compounds were tested for their antitumor, antimicrobial and 
AChE inhibitory activities. The result showed the compound P4 showed anti- 
tumor, antimicrobial and AChE inhibitory activity, the compound P13 
showed antitumor activity; however the other compounds didn’t 
demonstrated significantly bioactivity. P4 could inhibit the growth of Raji, 
KB and HepG2 cell line, the value of their IC50 were 
10μg/mL,50μg/mL,2.6μg/mL respectively; and showed antimicrobial activity 
against Escherichia coli, Staphlococcus aureus, Ralstonia solanacearum 
63#,74#,48#, the value of MIC were 125μg/mL, 62.5μg/mL, 62.5μg/mL(63#), 
31.25μg/mL(74#), 62.5μg/mL(48#); also showed AChE inhibitory activity 













tumor cell lines (Raji, KB, HepG2), the value of IC50 was 57μg/mL, 57μg/mL 
and 23μg/mL respectively. 
    The inhibition kinetics and mechanism of P4 on the AChE were studied. 
The results showed that the inhibition of AChE by P4 was a reversible 
reaction. The inhibitory mechanism of P4 belonged to be noncompetitive 
inhibitor. The inhibitory constant was 0.084mmol/L. The antitumor 
mechanism of P4 was analysed by FCM. The result of FCM analysis 
indicated that when treated with compound P4 at the concentration of 
20μg/mL, most Raji cells were arrested in the S phase, while growth of 
HepG2 cells was inhibited for apoptosis induction by P4, and the rates of 
apoptosis were 14.7% (treated for 24h) and 35% (treated for 48h). 
    Our study indicated that fungi from the marine environment have shown 
great potential as suggested by the diversity of secondary metabolites. The 
new compound P4 is worthy of further study. 
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Tab.1 Marine natural products in clinical or preclinical trials 














Inflammation IPL-550260 Petrosia 
contignata(sponge)
steroid PhaseⅠ 






































Cancer Sarcodictyin Sarcodictyon 
roseum(sponge) 
terpene Preclinical 





























































































    Bugni等人报道了不同盐浓度对 9 株海洋真菌代谢产物的影响[15]。对
9 株海洋真菌用加入不同浓度人工海水（ASW）（0%, 20%, 40%, 60%, 80%
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